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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1 - 7 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Leyden, et al. (U.S. 5,143,663). Leyden, et al. teach a stereolithography apparatus, 
comprising: a fabrication chamber in which a volume of liquid material is contained (item 
100 - figures 4c and 4d; column 20, lines 34 - 50); and a bubble elimination system 
associated with the fabrication chamber and configured to facilitate removal of gas 
bubbles from the volume of liquid material (column 22, lines 23- 40; column 23, lines 20 
- 30); wherein the bubble removal elimination system causes the liquid material to 
vibrate (column 22, lines 23 - 27); wherein the bubble elimination system is associated 
with a wall of the fabrication chamber (item 1 10 - figure 4c; column 22, lines 25 - 30). 

With respect to claims 4 - 7, Leyden, et al. further teach that the bubble 
elimination system is associated with a structure located at least partially within the 
fabrication chamber (column 22, lines 25 - 30); wherein the structure located at least 
partially within the fabrication chamber comprises a fabrication support (column 21, 
lines 15-35; column 22, lines 25 - 40); wherein the bubble elimination system 
comprises an ultrasonic transducer (item 1 1 0 - figure 4c; column 22, lines 25 - 27); 
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wherein the ultrasonic transducer comprises a piezoelectric transducer (item 110 — 
figure 4c; column 1 1 , lines 25 - 30; column 12, lines 60 - 68). 

Claim Rejections - 35 USC § 103 

14. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 8 - 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Leyden, et al. in view of Takahashi (U.S. 5,610,683), Whalen, et al. (U.S. 5,824,250), or 
Iwashita, et al. (U.S. 6,190,008). Leyden, et al. teach the characteristics previously 
described but do not teach that there is a negative pressure source for applying a 
negative pressure to a surface of the volume of liquid material and wherein the negative 
pressure source is configured to apply negative pressure sufficient for removing gas 
bubbles at or near the surface. 

In a method to remove bubbles from a lithography apparatus in which 
semiconductors are manufactured, Takahashi teaches the use of an ultrasonic vibration 
device to homogenize the immersion liquid in which the semiconductor is placed, which 
also prevents adhesion of bubbles and thus, eliminates bubbles from the surface of the 
wafer. To remove the bubbles from the liquid, a vacuum pump is used to provide 
negative pressure. 
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Similarly, in a method to remove bubbles from a ceramic slurry poured into gel- 
cast mold, manufactured via stereolithography, Whalen, et al. teach the use of vibration 
(via an ultrasonic bath) or vacuum de-airing. If the vacuum de-airing is used, a negative 
pressure is provided on the slurry. 

Furthermore, in methods to eliminate or remove bubbles from an ink reservoir 
used for an inkjet head, Iwashita, et al. teach the use of a suction device which applies 
negative pressure to the ink reservoir which eliminates bubbles from the ink supply. 

Thus, it would have been obvious to one of ordinary skill in the art at the time of 
the Applicant's invention to modify the apparatus of Leyden, et al. to include a negative 
pressure source - either a vacuum source or suction on the surface of the ultrasonic 
bath to eliminate the formed bubbles from the liquid. 

Response to Arguments 

15. Applicant's arguments filed October 2, 2006, with respect to claim 1 and the 
reference of Leyden, et al. have been fully considered but they are not persuasive. 
Applicant has. argued that the ultrasonic bath of Leyden, et al. cannot remove bubbles 
from the object being manufactured in the build chamber; however, Examiner 
disagrees. Inherently, an ultrasonic bath operates to induce vibrations within a solution, 
which dislodge contaminants from the object, and also dislodges bubbles adhering to 
the surface of the object, which then either expand and pop or float to the surface of the 
solution. Thus, the ultrasonic bath of Leyden, et al. is configured to remove bubbles. 
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Furthermore, though Applicant has argued that the bath of Leyden, et aL is not 
configured to remove bubbles, Applicant has not identified either in the specification or 
in the arguments set forth what distinguishing structural features of Applicant's 
ultrasonic bath differ over the prior art. In paragraph 0074 of Applicant's specification, it 
states that "bubble elimination system 165' may comprise an ultrasonic transducer of 
known type... which causes fabrication tank... thereof to vibrate. Vibrations... are 
transmitted to unconsolidated material within reservoir 120', causing any bubbles 
therein to dislodge from a structure to which they are adhered and float to surface..." 
Thus, Applicant has identified that an ultrasonic transducer of known type is used. 
There is no other special feature of the ultrasonic transducer identified in Applicant's 
specification which differs from that of Leyden, et al. and thus, the apparatus of Leyden, 
et al. anticipates claim 1 . 

With respect to the rejection of claims 8-9, Examiner agrees with Applicant's 
arguments that Leyden, et al. do not anticipate such claims. Thus, Examiner has cited 
the references of Takahashi (U.S. 5,610,683), Whalen, et al. (U.S. 5,824,250), and 
Iwashita, et al. (U.S. 6,190,008). Each reference cites the elimination of bubbles from a 
solution via the application of negative pressure, either through suction or a vacuum 
pump. Furthermore, the reference of Takahashi also states that an ultrasonic transducer 
is used to eliminate bubbles from the surface of a wafer used in semiconductor 
manufacture, of which, the bubbles can be eliminated from the immersion solution using 
a vacuum pump. 
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With respect to the rejection of claim 1 over Hirano, Examiner agrees that Hirano 
does not teach a system to eliminate bubbles. Hirano teaches that a fabrication stage is 
moved as close as possible to the base of a chamber to force bubbles from the gap 
formed between the two structures. Thus, the rejection over Hirano has been 
withdrawn. 

Conclusion 

16. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Maria Veronica D. Ewald whose telephone number is 
571-272-8519. The examiner can normally be reached on M-F, 8 - 4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dr. Yogendra Gupta can be reached on 571-272-1316. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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